Greater amounts of physical activity (PA) and omega-3 fatty acids have both been independently associated with better cognitive performance. Because of the overlapping biological effects of omega-3 fatty acids and PA, fatty acid intake may modify the effects of PA on neurocognitive function. The present study tested this hypothesis by examining whether the ratio of serum omega-6 to omega-3 fatty acid levels would moderate the association between PA and executive and memory functions in 344 participants (Mean age¼44.42 years, SD¼ 6.72). The Paffenbarger Physical Activity Questionnaire (PPAQ), serum fatty acid levels, and performance on a standard neuropsychological battery were acquired on all subjects. A principal component analysis reduced the number of cognitive outcomes to three factors: n-back working memory, Trail Making test, and Logical Memory. We found a significant interaction between PA and the ratio of omega-6 to omega-3 fatty acid serum levels on Trail Making performance and n-back performance, such that higher amounts of omega-3 levels offset the deleterious effects of lower amounts of PA. These effects remained significant in a subsample (n ¼299) controlling for overall dietary fat consumption. There were no significant additive or multiplicative benefits of higher amounts of both omega-3 and PA on cognitive performance. Our results demonstrate that a diet high in omega-3 fatty acids might mitigate the effect of lower levels of PA on cognitive performance. This study illuminates the importance of understanding dietary and PA factors in tandem when exploring their effects on neurocognitive health.
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Introduction
Several modifiable behaviors influence cognitive performance throughout the lifespan. For example, physical activity (PA) is a modifiable behavior that influences brain and cognitive health. In children and adolescents, greater engagement in PA is associated with elevated cognitive performance and higher academic achievement scores (Castelli et al., 2007; Hillman et al., 2009 ). During mid-life, PA is associated with improved cognitive performance on tasks of memory, processing speed, and executive function (Etnier et al., 2006; Singh-Manoux et al., 2005) . Furthermore, prospective and retrospective epidemiological studies suggest that PA during mid-life is predictive of cognitive outcomes in old age, and that increasing PA earlier in life may prevent or delay future cognitive impairment (Middleton et al., 2010; Rovio et al., 2005) . Yet, beginning a physically active lifestyle in late adulthood is not futile; even modest amounts of PA in late life is sufficient for improving cognitive performance (Colcombe & Kramer, 2003) . Improvements in cognitive function translate to PA-induced changes in brain morphology and function. For example, randomized controlled trials of PA suggest that it increases hippocampal (Erickson et al., 2011) and prefrontal cortex (Colcombe et al., 2006) volume, as well as functional connectivity of hippocampal and prefrontal regions (Voss et al., 2010) , and increases task-evoked brain activity (Colcombe et al., 2004; Prakash et al., 2011) . Crosssectional studies of PA and physical fitness find similar patterns, suggesting a consistent effect on cognitive health in multiple populations and with multiple experimental designs.
In addition to the favorable effects of PA on cognitive function, other modifiable lifestyle factors may also contribute to cognitive function throughout the lifespan. For example, greater intake of long-chain, omega-3 polyunsaturated fatty acids (PUFA) was associated with better working memory, processing speed and 
